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Abstract
In the last three decades, France has experienced an increase in the
numbers of students in further education. In this context, we have cho-
sen to quantify the phenomenon of overeducation using a salary-based
approach and to measure the impact of the general lengthening in the
duration of studies on private sector productivity. The decomposition
of the aggregate Luenberger productivity index into technological change
and eﬃciency change reveals an increasing imbalance between salaries
and required qualiﬁcations. Moreover, while overeducation has become
less marked for intermediate and higher occupations, mismatches have
increased in the case of the least skilled jobs.
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11 Introduction
In France, the total number of persons in education has increased at an
unprecedented rate during the last four decades. This change is explained
by the extension of compulsory education, a diversiﬁcation of the training
available within the educational system and a reduction in selectivity. In
2000, graduates accounted for 36% of those leaving the educational system
as opposed to 15% in 1980.
This increase in student numbers, combined with the employment crisis
of recent decades, has transformed the operation of the labour market: sta-
tistical observation leads to the incontestable conclusion that the youngest
generations of individuals leaving the educational system, who are continually
better and better educated, ﬁnd it increasingly diﬃcult to ﬁnd employment
that matches their educational level. Today, the new cohorts of graduates,
encountering increased competition when looking for employment, compen-
sate for their lack of professional experience by a surplus of qualiﬁcations.
One possible interpretation would therefore be to consider professional expe-
rience as a kind of substitute for initial training in order to be "eligible" for
employment (Tahar, 2003; Sicherman, 1991).
This clearly raises the issue of overeducation, i.e. employees whose level
of qualiﬁcation exceeds that required for the job they do.
Put another way, the concept of overeducation relates to ineﬃciency in the
use of the potential workforce. We shall measure overeducation on the basis
of the wage downgrading of those leaving the educational system by applying
a production frontier model. Among the advantages of this method is that it
can be used to evaluate the eﬃciency of the diﬀerent forms of human capital
allocation. This study aims to answer a key question: what is the impact of
the increase in qualiﬁcations on productivity? Moreover, it is possible on the
basis of the disaggregate results to formulate recommendations with regard
to regional recruitment policies for potential employees.
On the basis of two surveys conducted by the Centre d’Etudes et de
Recherches sur les Qualiﬁcations (Céreq), this paper analyzes changes in the
productivity and overeducation of young graduates between 1987 and 1999.
The paper is in two parts: the ﬁrst provides a brief account of traditional
measures of overeducation, of the production frontier model and of produc-
tivity indices; the second provides details of the data used and presents the
ﬁndings.
22 Overeducation and Production Frontier
Determining what constitutes a "normal" training-employment relationship
remains a diﬃcult task which is not made any easier by the inﬂation of
qualiﬁcations and technical progress.
2.1 Measures of Overeducation
There are two main ways of measuring overeducation: the "subjective" ap-
proach and the "objective" approach, which employ the normative and sta-
tistical method respectively:
- the subjective method is based on how individuals feel about their work,
using what are called self-assessment techniques. The various surveys use
very diﬀerent questions to evaluate this feeling. However, the weakness of
this approach remains its dependence on the objectivity of the respondent
and the formulation of the questions. Under these conditions, two types
of bias work against each other: ﬁrst, overeducated individuals may have a
negative opinion of their work and overestimate their overeducation; second,
"the inﬂation of qualiﬁcations" leads employees to overestimate the need
for qualiﬁcations, thus internalizing the feeling of overeducation (Giret &
Lemistre, 2004), without there being any real change in the tasks to be
conducted by the employee.
- the objective approach involves comparing an analysis of the skills that
are in principle necessary for a given job and the type of occupation for which
the qualiﬁcation prepares the holder ("matches grid"). The measurement of
overeducation is in this case based on a comparison between the individual’s
level of training and that which is "normally" required for the job he/she
does. Two types of "matches grid" are distinguished: one normative, and
the other statistical. The ﬁrst is constructed from an expert analysis of
the jobs, which establishes what the requirements should be for a range of
jobs. This method, much used in the United States, is essentially based
on the "Dictionary of Occupational Titles". The normative approach seems
the most straightforward and objective, and provides more reliable results
(Verhaest & Omey, 2004). However, this type of measure assumes that all
workers doing a given job carry out tasks of the same complexity; in this
situation, the heterogeneous nature of the roles which are demanded within
an occupation can bias the measure of overeducation. The second type of
objective approach simply deﬁnes "normal" matches on the basis of what
emerge from the statistical analysis as being the most frequent. It is generally
used as a substitute for the normative method. In the United States, the most
common statistical method was developed by Verdugo and Verdugo (1989).
This consists of calculating the average level of education on the basis of a
range of occupations and then classifying an individual as overeducated if
his/her level of education exceeds a standard deviation of the average level
for the occupation. However, it seems somewhat arbitrary to ﬁx a threshold
3for overeducation on the basis of a standard deviation from the mean. If the
proportion of the overeducated workers is high (or low) then the average levels
of education will be high (or low) and overeducation will be underestimated
(or overestimated). Furthermore, this type of measure is not immune from
the criticism of the normative method that has been made above.
This brief survey of traditional measures of overeducation situates the
beneﬁts of a measure of overeducation that is based on a correspondence
between qualiﬁcation and salary. How, for example, can a graduate who is
working as technician and earning the salary of an executive be considered
as overeducated? The principal beneﬁt of the measure described here is that
it is not biased by the hypothesis that the tasks are homogeneous within
an occupation. Furthermore, a salary-based approach avoids the problem
of an ordinal ranking of socio-occupational groups while salary is clearly a
continuous ordinal variable (Nauze-Fichet & Tomasini, 2002). The approach
described here measures overeducation in terms of the diﬀerence between
potential income, determined on the basis of the frontier of the production
boundary and real income (Jensen, 2003). However, the aim of this paper
is not to show that this type of measure produces more reliable results, but
that a measure of wage downgrading constitutes an addition to the objective
measures described above.
2.2 Production Technology and Aggregate Luenberger
Productivity Index
The production possibility set Tt is the set of all feasible input and output





+ : xt can produce yt
ª
: (1)
In the remainder, technology obeys the axioms1
A1 (0;0) 2 Tt, (0;yt) 2 Tt ) yt = 0 i.e., no free lunch;
A2 the set A(xt) = f(ut;yt) 2 Tt : ut · xtg of dominating observations is
bounded 8xt 2 Rn
+, i.e., inﬁnite outputs cannot be obtained from a ﬁnite
input vector;
A3 Tt is closed;
A4 8zt 2 Tt, (xt;¡yt) · (ut;¡vt) ) (ut;vt) 2 Tt, i.e., fewer outputs can
always be produced with more inputs, and inversely;
A5 Tt is convex.
The directional distance function recently introduced by Chambers et al.
(1996, 1998) in production theory generalizes the traditional Shephard dis-
tance function and plays a meaningful role in production theory. Directional
distance functions project input and/or output vector from itself to the tech-
nology frontier in a preassigned direction. In the case of a radial direction
1See Shephard (1970) and Färe, Grosskopf & Lovell (1985) for thorough analysis of
their implications on technology.
4out of the origin, we retrieve the classical Shephard distance function. One
can loosely say that a production vector is all the more eﬃcient as the direc-
tional distance function is small. Let Rg = f¸g : ¸ 2 Rg denote the subset
generated by the vector g 2 (¡Rn
+)£R
p
+. We deﬁne the directional distance
function as follows.







supf± 2 R : zt + ±g 2 Ttg if zt + Rg 6= ;
¡1 if zt + Rg = ;
is called directional distance function in the direction of g.
To measure the productivity of an employment type, we use the Luen-
berger productivity index2. This index, based on directional distance func-
tion, allows to characterize productivity between two time-periods and to






































































where the ﬁrst term (inside the ﬁrst brackets) measures eﬃciency change be-
tween periods t and t+1 while the arithmetic mean of the two last diﬀerence
(inside the second brackets) captures technological change component. The
latter represents the shift of technology between the two periods. This de-
composition was proposed in Chambers and Pope (1996) and inspired from
the decomposition of the Malmquist index in Färe et al. (1994). Figure 1
shows the Luenberger productivity index.
2Other indexes can be used as the Malmquist index: see Boussemart et al. (2003) for















Figure 1 Luenberger productivity index.
When measuring productivity of an aggregate employment type it is nat-
ural to extend the directional distance function to an aggregate directional
distance function by summing their individual eﬃciency measure. Along this
line, we follow the methodology of Briec and Peypoch (2004). The production












We deﬁne the total directional distance function and the resource direc-











































t = ¹ z
j
t: (6)
Now we introduce the aggregate Luenberger productivity index of Briec
and Peypoch (2004) which is based on the resource directional distance func-
tion. Like the earlier deﬁnitions, we consider at the time period t an aggre-
gate quantity ¹ zt in the production set Tt =
PK
k=1 T k
t . At the time period
3This terminology is inspired of that of Luenberger (1996) in a consumer context.
6t + 1 a new allocation ¹ zt+1 in Tt+1 =
PK
k=1 T k
t+1 is observed which will lead
to a productivity change. To measure it we deﬁne for all resource vector
the aggregate Luenberger productivity index. Over all time periods, for all
k 2 K, suppose that T k
t satisfy A1-A5 and there is not impossibility, that
is we can always evaluate the eﬃciency of a production vector observed at t
with respect to the production technology at t+1 and conversely. Then, for
all ¹ z
j
t 2 T K
t and ¹ z
j
t+1 2 T K
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which involves similar decompositions that (3).
To estimate the resource function, we use a non-parametric approach















µk = 1;µ ¸ 0g:
(8)
The aggregate index which is used no requires the calculation of the aggregate
technology and allows to compare an employment type with the profession































t ; k 2 Kj (9)
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t = ¹ y
j
t:
73 Application to the higher education gradu-
ates
Using the Céreq data on higher education leavers, our productivity compar-
ison is based on two surveys in 1984 and 1996.
3.1 Data
The database built in 1984 represents the oldest available and the one built
in 1996 is the most recent with the same methodology. These surveys are
constructed using an identical procedure: investigating a graduate cohort,
three years after students left. These longitudinal data provides fastidious
information on graduate careers. Our study is based on leavers of bachelor
and master courses, technological universities, engineer graduates, and busi-
ness schools accredited by the government. Medical, paramedical, social or
artistic training, graduates of foreign nationalities and postgraduate students
are not interviewed. Our analysis aims to measure the drop in graduate4 in-
comes. In this goal, we excluded unemployed graduates at the survey’s years,
people of more than 35 years and those who pursued their studies. More gen-
erally, the objective is not to produce an exhaustive analysis of overeducation
phenomenon in France. So, we chose to remove the individual characteristics
which introduce large wage discrimination and our study is restricted to par-
ticular samples5. In this way, we excluded women6, part-time workers and
civil servants.
Overall, we retained respectively for 1987 and 1999: a sample of 2 862
observations which represents a weighted population of 20 574 individuals
and a sample of 1 225 graduates which represents a weighted population of
48 096 individuals. In our model, wages are determined by three factors:
² the professional experience in past jobs (in months),
² seniority in current occupation (in months),
² the number of educational years (NEY) certiﬁed by higher education
In order to make recommendations in terms of educational policy, we
calculated productivity indices on various aggregated types of professions.
In fact, we think that results by types of job provide a better readability
over the productivity country. Therefore, we chose to classify labor force by
the areas of their job locations.
Between 1984 and 1999, the possibilities to follow higher studies largely
improved. The evolution of higher education leavers conﬁrms this trend:
4Left at the end of initial training in 1984 and 1996.
5In the same way as Battu et al.(1999).
6As well as, overeducation contributes to an increasing wage gap between genders
(Rubb, 2003).
8about 110 000 students in 1980 and 274 000 in 2000. In 1984, the economy
was characterized by a weak growth recovery, after oil crisis. Since 1987,
GNP rates had risen and fallen in a recession due to Gulf war. Unemploy-
ment rates rose since 1982 until 1990. In 1996, business activities was also
prosperous but in contrast with 1984, the integration diﬃculties of young
people into the job market increased: the unemployment rate of young grad-
uates, three years after their leaves of college, are estimated at 9.71% in 1999
whereas twelve years beforehand it was only about 5.06% (Guironnet, 2005).
This high number of unemployed graduates is especially signiﬁcant since it
makes pressure on starting salaries. The average real wages7 of higher educa-
tion graduates, three years after their school achievement, are approximately
assessed at 7 650F in 1987 and 7 279F in 1999 (cf. table 1).
In the same way that we deﬂated output, we consider the inﬂation as-
sumption of diplomas between 1987 and 1999. Indeed, as wage value depends
on the monetary oﬀer, the preliminary education is sensitive to qualiﬁcations
oﬀer by educational system: same diploma obtained by a young worker is not
strictly equivalent in skills to that obtained by older workers. For example,
a CAP8 obtained between 1946 and 1959 is not equivalent to that obtained
in 1984 and 1994. Actually, the CAP in 1946-59 corresponds to a BEP in
1984-94 (Cahuzac et al., 2000). In order to correct the bias of generalized
diploma depreciation, subsequent from an education supply side eﬀect, we
used a method which initially investigated by Lemistre (2003). The individ-
ual position Pi in diploma hierarchy, inside its generation, corresponds to a
centred and reduced value of the number of years accredited by school for
each generation t (NEYit and ¾t ). The standardized number of education
years then corresponds to the diploma position in the generation adjusted by
the distribution parameters of the number of educational years for a reference
period9 (t = 0).
NEY Sit = Pit¾0 + NEY M0 (10)
where Pit =
NEYit¡NEY Mt
¾t and NEY M is the mean of theoretical number of
educational years for periodt.
7According to the quarterly INSEE counts, the price index in 1999 base is 1.269.
8This diploma corresponds to a vocational high school degree whereas the BEP marks
the end of vocational middle school.
9In same manner, that we have controlled wage inﬂation in 1999, we choose 1987 as


























Table 1 Wage average and higher education years by occupations (1987-1999).
In our sample, the 1999 generation presents more years of schooling and
less implicit education (seniority and experience) than the 1984 generation.
In particular, we found important diﬀerences on school duration and wages,
by profession types. For this reason, we considered seven principal types of
aggregate occupations: workers, employees, technicians, managers, interme-
diate professions in business or administrative career (IPTA), engineers and
executives.
If we focus on wages, only the managers and employees have perceived
a higher purchasing power despite a rise in their education level. Engineers
and workers are the categories which present a school duration standardized
in 1999 substantially lower than the 1987 one. In other words, employment
prospects improved for these occupation types. Generally, at education sup-
ply side eﬀect controlled, the initial training level extended to 0.12 years,
that is to say a growth of 0.1 per year. In contrast, average real wages (as an
indicator of demand eﬀects on job market) were manifestly reduced in 1999.
Thus, in France, we observed like in other OECD countries, some rigidity
in starting wages whereas the education levels had strongly increased over
these last decades10 . In addition, wage dispersion, like in Germany (OECD
study in 1996), collapsed between 1987 and 1999.
10The rise in school level of workers does not lead necessarily to a labor force with better
wage (Dolton & Vignoles, 2000).
103.2 Results
Firstly, individual distances (for each region) allowed us to locate discrepan-
cies in France. However, our comments depend on four types of aggregate
occupations and eleven French areas. This reﬁnement was carried out in
order to have a relevant crossing number between area and profession and
thus stable results. For each years (cf. tables 3 and 4 in appendix), workers
whose job location is in Provence-Alpes-Côte d’Azur (PACA) area presented
the worst allocations between human capital and wages. In 1999, Rhône-
Alpes area exhibited a strongly decline in these allocations, while PACA
area continued to deteriorate its imbalances for all types of profession. Bad
allocations of PACA area are explained by an inﬂuential share of the popula-
tion unemployed whereas for Rhône-Alpes area, the relative unemployment
rate obviously degraded over the period. Thus, ineﬃciencies - or overeduca-
tion phenomenon - would be positively correlated with unemployment rate
(Groot & Maassen van den Brink, 2000).
Secondly, over twelve years, the aggregate Luenberger indices (AL)11
suggested a general deterioration of productivity in the French private sec-
tor12(cf. table 2). For example, the Luenberger productivity index indi-
cates that, on average, compared to the whole of the resources, IPTA should
have simultaneously contracted its inputs and increased its outputs of 46%.
The decomposition of the productivity index reveals that this result mainly
derives from technological innovations (TECH). Particularly, the strongest
variation of this measure is registered for executive profession (cf. table 5
in appendix) : the standardized number of required years of education to
perform this occupation type increased by 6.82% while real wages decreased
by approximately 12.5%. Generally, the qualiﬁcation requirement improved
by 0.18 years, for any type of profession, with an increasing demand of skills
for engineers, IPTA, managers and employees. A reason that explains this
higher requirement of qualiﬁcations comes from the development of data pro-
cessing in the eighties (Haskel & Heden, 1999) which particularly aﬀected this
occupation group despite technicians and workers. For all professions, our
recommendations suggest a wage appreciation correlatively to the expansion
of requirement level of human capital. Actually, we observed a downward
rigidity of starting wages: the earnings would be then more sensitive to
economic activities than technological innovations, phenomenon especially
strong for the most qualiﬁed occupations (intermediate and higher).
11Computations were programmed with the Mathematica 5.0 software. We deﬁned
g = (¹ x; ¹ y) where ¹ x and ¹ y represent respectively the average of inputs and outputs for a
year given. The directional distance function used here is thus linked with the proportional
distance function proposed by Briec (1997).
12The Gulf war contributed certainly to such result.
11Occupation RtZt RtZt+1 Rt+1Zt+1 Rt+1Zt TECH EFFCH AL
Executive 2,84 3,53 2,52 0,61 -1.62 0,31 -1,3
Engineer 1,25 1,61 1,44 0,88 -0,27 -0,19 -0,46
IPTA 0,77 1,21 0,88 0,39 -0,35 -0,11 -0,46
Manager 1,58 3,22 1,84 1.13 -0.91 -0,26 -1.17
Technician 0,56 0.75 1,65 1.22 0.78 -1.1 -0.31
Employee 1,41 1.93 1,89 2.13 0.34 -0,48 -0.13
Worker 0,09 0 0,75 1.00 0.83 -0,66 0,17
Table 2 Decomposition of the productivity indices by professions (1987-1999).
Contrary to the technological development index, ineﬃciencies (EFFCH)
come from a bad employer assessment on the need of requirement skills and
correspondent wages to perform job. If we look at table 6 (cf. appendix),
mismatch quality has improved for all professions with a technological de-
velopment and has degraded for the others. Globally, growth of requirement
qualiﬁcation is 0.18 years in comparison with an eﬀective extension by 0.12
years. This evolution shows that the education surplus has decreased. How-
ever, distances compared to the earnings frontier obviously have increased
(except for executives): if one cannot attribute this result to an expanding
underutilization of skills, the reason comes from a wage eﬀect. Thus, by
considering technical progress and generalized diploma depreciation, overe-
ducation measured by the conventional objective approach would have de-
creased contrary to wage downgrading. According to our results, since the
distances decreased with the technological innovations, technical progress
fosters a readjustment of workers mismatch. Thus, the global extension of
school duration did not beneﬁt the occupations in the same way: when the
profession requires a weak technological progress, employers by mimic behav-
iors over-estimated the requirement qualiﬁcation with a higher skill surplus
for workers and technicians13. Finally, two reasons explain the negativity of
productivity indices. Firstly, wages corresponding to most qualiﬁed occu-
pations did not evolve at the same rate compared to technological progress;
secondly, the education requirement of lowest qualiﬁed professions was largely
over-estimated.
13Our ground study rests on higher education graduates, so the evolution of technological
component and eﬃciency are probably over-estimated for the least qualiﬁed professions
(semi-skilled and unskilled occupations).
124 Conclusion
From 1987 to 1999, the Luenberger indices indicated a positively correlation
between productivity degradation and the profession level. However, the
growth of technological progress is signiﬁcant: the requirement qualiﬁcation
rose by 0.18 years whereas the extension of school duration increased only
by 0.12 years. Finally, the main explanation of the degradation of aggre-
gate productivity indices comes from downward rigidities in starting wages
and an over-qualiﬁcation of unskilled and technician professions. More gen-
erally, education surplus would have decreased over these twelve years but
wage downward would have increased since the eﬃciency variation obviously
degraded obviously between 1987 and 1999. The underlying growth of un-
employment - observed its last decades - would be the main explanation of
wage rigidities and thus would be, at same time, structurally linked to wage
downward evolution which experienced an analogous movement. In terms of
policy recommendations, all wages must be re-examined "upward", in partic-
ular for the most qualiﬁed professions which perceived a relevant technologi-
cal progress. In addition, skill requirements for recruitment candidates must
be considerably reduced for least-qualiﬁed occupations. A solution would be
to set up most vocational studies, like in Germany, and a more attractive
labor market in terms of income, like the United Kingdom. The main ﬂaw
of French education system, is that it cannot undertake the necessary means
to needs which are yet unknown in long period (Beduwé & Planas, 2004). In
long term, if the process persists with an growing imbalance between level of
initial training and wages the risk would be a brain drain which is, typically
socially expensive to educate. The recent researchers’ leaving from France to
foreign laboratories, wouldn’t it be the ﬁrst step in that direction?
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15Appendix
1987 Executive Engineer Technician Semi-skilled Ineﬃciency Unemployment rate
PACA 1,43 1,25 eﬃcient eﬃcient 2,68 11,8
Pays de la Loire eﬃcient eﬃcient eﬃcient 0,74 0,74 10,6
Bretagne eﬃcient eﬃcient eﬃcient 0,67 0,67 10,4
Aquitaine eﬃcient eﬃcient 0,56 eﬃcient 0,56 10,6
Paris eﬃcient eﬃcient eﬃcient eﬃcient eﬃcient 7,6
Centre eﬃcient eﬃcient eﬃcient eﬃcient eﬃcient 8,7
Basse Normandie eﬃcient eﬃcient eﬃcient eﬃcient eﬃcient 10,5
Lorraine eﬃcient eﬃcient eﬃcient eﬃcient eﬃcient 10,2
Alsace eﬃcient eﬃcient eﬃcient eﬃcient eﬃcient 7,8
Midi Pyrénées eﬃcient eﬃcient eﬃcient eﬃcient eﬃcient 9,2
Rhône Alpes eﬃcient eﬃcient eﬃcient eﬃcient eﬃcient 8,2
Table 3 Area eﬃciency (1987).
1999 Executive Engineer Technician Semi-skilled Ineﬃciency Unemployment rate
PACA 1.02 0,75 0,75 0,75 3,27 15,4
Rhône Alpes eﬃcient 0,69 eﬃcient 0,75 1,44 11,1
Midi Pyrénées eﬃcient eﬃcient eﬃcient 0,24 0,24 11,6
Centre eﬃcient eﬃcient 0,02 eﬃcient 0,02 11,4
Paris eﬃcient eﬃcient eﬃcient eﬃcient eﬃcient 10,7
Basse Normandie eﬃcient eﬃcient eﬃcient eﬃcient eﬃcient 11,7
Lorraine eﬃcient eﬃcient eﬃcient eﬃcient eﬃcient 10,8
Alsace eﬃcient eﬃcient eﬃcient eﬃcient eﬃcient 7,4
Pays de la Loire eﬃcient eﬃcient eﬃcient eﬃcient eﬃcient 12,2
Bretagne eﬃcient eﬃcient eﬃcient eﬃcient eﬃcient 11,1
Aquitaine eﬃcient eﬃcient eﬃcient eﬃcient eﬃcient 13,2
Table 4 Area Eﬃciency (1999).


















Table 6 Diﬀerences between eﬀective and required education in years (1987-1999).
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